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Safety maneuvers to prevent embolism
complicating endovascular aortic repair
Juan Carlos Parodi, MD, Ricardo La Mura, MD, and Luis Mariano Ferreira, MD,
Buenos Aires, Argentina
The endoluminal approach of the diffusely atheromatous aorta (DAA) is an emerging tool to prevent further emboliza-
tion. We treated one symptomatic patient with DAA. We designed a catheter with a balloon at the tip for occlusion of both
common iliac arteries through which the antegrade flow was allowed by an iliac to femoral arterio-arterial shunt
connected to an in-line filter. Filter wires were also placed in the superior mesenteric and both renal arteries’ take-off,
keeping their antegrade flow. The endograft was then introduced through these tubes. Endoluminal treatment of the
primary source of atheromatous embolization is feasible, representing a new approach to be considered. (J Vasc Surg
2002;36:1076-8.)
Atheroembolism results from the release of cholesterol-
rich atheromatous debris from ulcerated or aneurysmatic
lesions into the systemic arterial circulation.1-2 Also, athe-
roembolism is a rare condition that is becoming more com-
mon as endovascular procedures grow in indications and
candidates. At the same time, an aging population increases
the incidence of diffusely atheromatous aortas and aneurysms,
comorbidities, and the risk of atheroembolization.
The purpose of this article is to describe our experience
treating a patient who had distal embolization. We describe
treatment with an endovascular approach for the source of
the emboli while also trying to minimize the risk of addi-
tional embolization during instrumentation.
CASE REPORT
A 62-year-old man was referred for spontaneous distal embo-
lization in his right foot. At physical examination, he presented
with an intensely painful blue-toe syndrome, which progressed to
distal gangrene. His medical history was remarkable for the follow-
ing: current smoking habit, severe chronic obstructive pulmonary
disease, hypertension, weight loss (7 kg) hypercholesterolemia,
diabetes, myocardial infarction, a left circumflex stent assisted
angioplasty in 2001, and chronic renal insufficiency (2.3 mg/dL).
Preoperative computed tomography scan showed irregular filling
defects lining the infrarenal aorta, with sectors with multiple lu-
mens (Fig 1).
According to his surgical risk, the decision was made to treat
the patient with an endoluminal approach. Both brachial arteries
were cannulated using a 7F introducer, and both common femoral
arteries were dissected free using a 3-cm oblique incision. To avoid
the dislodgment of thrombus, no wires were advanced inside the
aneurysm in a retrograde fashion from the femoral approach. A
catheter was inserted in the aortic arch percutaneously via the left
brachial approach. Once the catheter reached the descending
aorta, a Percusurge (Percusurge Inc, Sunnyvale, Calif) balloon
guidewire (0.014 in and 0.018 in) was inserted through the
catheter and allowed to navigate free with the aortic flow down to
the infrarenal aorta advancing it gently as the flow moved it
forward. When the wire was felt in the exposed common femoral
artery, it was exteriorized through the arteriotomy and an extra-
stiff guidewire replaced the navigator wire. The stiff wire was finally
passed up to the brachial artery introducer and gently held, obtain-
ing in this way a through and through guidewire. Applying a gentle
tension on the wire, we could introduce the endograft without
angulation and preventing disruption of thrombus.
Using both brachial approaches, filter wires (Angioguard Inc,
Plymouth, Minn) were placed in the superior mesenteric and both
renal arteries’ take-off. It consisted of a low-profile, guidewire-
based, filter type device (4F), which was placed in the arterial
ostium to capture and remove embolic debris while maintaining
distal perfusion (Fig 2).
An endotracheal tube (Rusch, High Wycombe, England) with
a balloon at the tip for occlusion of the common iliac artery was
inserted in both sides through which the antegrade iliac flow was
allowed. The perfusion of the lower limb was achieved by an iliac to
femoral arterio-arterial shunt connecting the catheter through a
filter (Perfus 4, Roux Ocefa, Buenos Aires, Argentina) to the distal
superficial femoral artery introducer (Fig 3). We deployed an
aorto-biiliac device (Excluder GoreTex, WL Gore & Associates,
Flagstaff, Ariz). Two hundred fifty micrograms of PGE1 (Alpros-
tadil, Prolisina VR 0.5 mg/mL, Upjohn, Pururs, Belgium), di-
luted in 250 mL of normal saline solution were also infused in the
right leg. The whole procedure was performed under anticoagula-
tion with heparin keeping the ACT between 250 and 300 seconds.
Preoperative blood samples (serum creatinine and ESR) did
not show any significant changes in the perioperative time. The
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patient was discharged on the fifth postoperative day. The patient
was relieved of the distal ischemia and had only minor tissue loss in
one of his toes. The patient was evaluated 1 month and 6 months later
and did not present any new sign or symptoms of distal embolization.
DISCUSSION
Atheromatous embolization can occur spontaneously
after anticoagulation, lytic therapy, intraluminal instrumen-
tation, or open surgery. Treatment of atheroembolism
should be directed toward three goals—removal of the
source of atheromatous debris, symptomatic care of the end
organ where the emboli are located, and risk factors mod-
ification to prevent reembolization and progression of the
disease.
In most instances, direct aortic reconstruction may be
the operation of choice in the presence of peripheral athe-
roembolism coming from an ulcerated lesion in a DAA or a
dilated aorta. In patients with severe comorbid conditions
and a limited life expectancy, we often encourage the
operator to proceed with an alternative procedure instead
of a conventional aortic procedure. We believe that the
avoidance of general anesthesia and aortic manipulation
and clamping contributed to the lower rate of complica-
tions. Extraanatomic procedures (axilo-bifemoral bypass)
are acceptable alternatives for high-risk patients in nonan-
eurysmal aortic disease.2
Atheroembolism is relatively uncommon after conven-
tional aortic repair. However, it has been reported in many
series on endovascular repair. Massive peripheral emboliza-
tion could represent devastating complications affecting
the endovascular aneurysm or DAA approach. While peri-
operative mortality in patients undergoing conventional
aneurysm repair is primarily cardiac, in the endoluminal
approach it is mainly associated with local or vascular com-
plications. One of them, the massive microembolization,
has been proven to be fatal in more than 90% of affected
patients.3-8 The mechanism of distal embolization may be
related to the intrasac manipulation of large and rigid
devices, which may dislodge the laminated thrombus lining
the sac of the aneurysm. During bilateral distal clamping,
the debris loosened by guidewires and catheters were rap-
idly redistributed in an antegrade fashion to the lumbar or
hypogastric arteries and in a retrograde fashion into the
visceral and renal arteries, leading to devastating results.
Bell et al presented an ultrasound-based method to detect
lower-limb embolization during aneurysm repair, which
demonstrated a higher incidence of particle embolization
during endovascular repair as compared with conventional
aneurysm surgery.9 In addition to these findings, bilateral
iliac artery occlusion generates turbulent flow and a net
movement of particles into the suprarenal aorta. As Lipsitz
et al10 demonstrated in an animal model, initial distal
clamping minimizes distal embolization but may result in
renal and/or visceral embolization. On the other hand,
while outflow through one iliac artery is maintaining, em-
Fig 1. Preoperative computed tomography scan showing irregular filling defects lining the juxtarenal aorta.
Fig 2. Filter devices placed in the superior mesenteric artery and
both renal arteries.
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bolization is likely to occur distally to the extremity. Ac-
cording to these findings, we proposed this new concept
that ensures protection from distal embolization. It in-
cludes the placement of two balloons to occlude both
common iliac arteries through which the antegrade iliac
flow was allowed by an iliac-to-femoral arterio-arterial
shunt with an interposed filter connected to the superficial
femoral artery, especially when the device was introduced,
displaced, and deployed.
When we reviewed our cases of embolization, it ap-
peared clear that large and tortuous aneurysms pose an
increased potential incidence of embolization; this is prob-
ably because of the following: (1) When advancing the
guidewire from the femoral artery into the aorta and then
into the proximal neck, the operator negotiates it inside a
large and tortuous chamber sometimes coated with friable
material. Such maneuvers could eventually cause dislodg-
ment of particles. Thus, in our opinion, it is advisable in the
case of a large embolizing aneurysm to insert the guidewire
percutaneously from the brachial artery; it is better still to
use a floating balloon mounted on a wire. (2) Often, large
aneurysms create the necessity to add extensions to increase
the length of the device or to cover any type of endoleak.
The more intravascular manipulation is performed, the
greater the risk for dislodgment of particles.
The new generation of endografts is more flexible and
has a lower profile than the initial designs. These changes in
design are also probably responsible for the lower incidence
of embolization in the new series.
CONCLUSION
Surgical or endoluminal treatment of the primary
source of atheromatous embolization should be performed
to prevent recurrence. Prevention of embolization is rec-
ommended, through judicious use of endoluminal diagnos-
tic and therapeutic methods when needed. We have described
a new approach for patients with distal atheroembolism in
whom an endoluminal exclusion of their aortic source of
emboli was attempted, using different devices to avoid it. The
stent graft was placed to cover the infrarenal aorta avoiding
visceral and distal embolization. The diseased segment of the
aorta was thereby excluded from the circulation.
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Fig 3. Intraoperative view of both femoral approaches, tubes, and filters.
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